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GULYLQJ FLUFXLWV ,Q WKLV SDSHU D ODUJH RXWSXW SRZHU KLJK YROWDJH&026 FLUFXLW IRU GULYLQJPLFUR HOHFWURWKHUPDO
DFWXDWRUVKDVEHHQGHVLJQHGDQGVLPXODWHGEDVHGRQWKH$0,6PWHFKQRORJ\,QWKHFLUFXLWGHVLJQDQVWDJH
'LFNVRQFKDUJHSXPSLVXVHGIRUSURGXFLQJ9IURP9VXSSO\6LPXODWHGUHVXOWVVKRZWKDWWKHFLUFXLWLVFDSDEOHRI
RXWSXWWLQJ9DQGP: IRU D NH[WHUQDO ORDG DQG D SXOVHZLWK9KHLJKWZKLFK LV DSSOLFDEOH IRU WKH








'XH WR WKHLU H[FHOOHQW PHFKDQLFDO DQG HOHFWULFDO SHUIRUPDQFHV PLFURDFWXDWRUV KDYH UHFHQWO\ IRXQG





PLQLDWXUH V\VWHPV GHYHORSLQJ VRFDOOHG VPDUWPLFURDFWXDWLRQ V\VWHPV WKDW LQWHJUDWH DFWXDWRUV DQG WKHLU
GULYLQJFLUFXLWVLVKLJKO\GHPDQGHG,QGRLQJWKLVWKHPDLQFKDOOHQJHLVWRGHVLJQPRQROLWKLFFLUFXLWVWKDW
FDQRXWSXWKLJKSRZHUDQGKLJKYROWDJH
,QRUGHU WRREWDLQVXFKDKLJKYROWDJH IURPD ORZVXSSO\&026'&'&ERRVWFRQYHUWHUVDUHXVHG
7KLV LV GRQH WKURXJK LQGXFWLYH RU FDSDFLWLYH HQHUJ\ VWRUDJH HOHPHQWV &KDUJH SXPSV DUH VXLWDEOH IRU
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PRQROLWKLFUHDOL]DWLRQEHFDXVHWKH\XWLOL]HFDSDFLWLYHHOHPHQWV&KDUJHSXPSVZHUHXVHGWRSURGXFHYHU\
KLJKYROWDJHDERYH9EXWORZSRZHUOHVVWKDQP:E\>@/DUJHFXUUHQWFKDUJHSXPSSURGXFLQJ
ORZ YROWDJH ZDV UHSRUWHG LQ >@ 0DQ\ DFWXDWRUV UHTXLUH ERWK KLJK YROWDJH DQG ODUJH FXUUHQW GULYLQJ




DVZHOO DV KLJKSRZHUZKHQ ORDGHGZLWK D N UHVLVWRU WKH FORFN IUHTXHQF\ DQG FDSDFLWRUV KDYHEHHQ
RSWLPL]HGWRDFKLHYHORZRXWSXWLPSHGDQFHDQGKLJKRXWSXWYROWDJHZLWKLQDUHDVRQDEOHDUHD
0HWKRGRORJ\
,Q RUGHU WR DFKLHYHKLJKYROWDJH IURPD VPDOO YROWDJH VXSSO\ D'&'& VWHSXS ERRVW FRQYHUWHU LV
LPSOHPHQWHG LQ WKH IRUP RI D FKDUJH SXPS 7KH 'LFNVRQ FKDUJH SXPS >@ LV FKRVHQ EHFDXVH RI LWV
VXSHULRU SRZHU RXWSXW FRPSDULQJ WR RWKHU FKDUJH SXPSV IHHGLQJ WKH VDPH ORDG >@ 7KH FKDUJH SXPS





HDFK VZLWFKFDQEH UHSODFHGE\ WKUHH WUDQVLVWRUVDV VKRZQ LQ ILJXUHE7KHSULQFLSOHRI WKLV VZLWFKLQJ
PHFKDQLVPLVH[SODLQHGLQE\6KLQHWDOLQ>@
)LJXUH&LUFXLW%ORFN'LDJUDP  )LJXUHDVWDJHFKDUJHSXPS)LJXUHEVZLWFKZLWKUHGXFHGEXONHIIHFW













QXPEHU RI SXPSLQJ VWDJHV IFON LV WKH VZLWFKLQJ IUHTXHQF\ & DQG &/ DUH WKH SXPSLQJ DQG ORDG
FDSDFLWDQFHV UHVSHFWLYHO\ 9FON 9'' DQG 9W DUH WKH FORFN DPSOLWXGH VXSSO\ DQG WKUHVKROG YROWDJHV
UHVSHFWLYHO\,WFDQEHVHHQWKDWWRREWDLQDORZRXWSXWUHVLVWDQFHLWLVQHFHVVDU\WRKDYHDKLJKVZLWFKLQJ
IUHTXHQF\ 0RUHRYHU D ODUJH SXPSLQJ FDSDFLWDQFH LV PDQGDWRU\ ,QFUHDVLQJ WKH VZLWFKLQJ IUHTXHQF\
FDXVHV D VLJQLILFDQW LQFUHDVH LQ WKH G\QDPLF SRZHU FRQVXPSWLRQ 7KH FORFN IUHTXHQF\ LV RSWLPL]HG WR
0+] ZKLFK UHTXLUHV YHU\ KLJK VSHHG GULYLQJ EXIIHUV DQG LQYHUWHUV 7KH EXIIHUV DQG LQYHUWHUV DUH
LPSOHPHQWHGXVLQJYHU\ODUJHDVSHFWUDWLRWUDQVLVWRUV7KHVZLWFKLQJWUDQVLVWRUZLGWKVDUHVHWWRYHU\KLJK





















1287Khaled A. Aggour and Lijie Li / Procedia Engineering 25 (2011) 1285 – 1288
6LPXODWLRQ
7KHFKDUJHSXPSFDQSURGXFHDPD[LPXPRI9DVFDOFXODWHGE\HTZLWKP9ULSSOHVDVVKRZQ
LQ ILJXUH7KLVZLOO EHXVHIXO IRU KLJK LPSHGDQFHRU FDSDFLWLYH ORDGV7KHRXWSXW UHVLVWDQFH5RXWZDV
IRXQG WREHNȍ7KHFDOFXODWHG5RXW IURPHT LVNȍ7KHGLIIHUHQFH LVEHFDXVH WKHFDOFXODWLRQV
QHJOHFW WKH WUDQVLVWRUV VZLWFKLQJUHVLVWDQFH7KHRXWSXW UHDFKHVRI LWVPD[LPXPYDOXHDIWHUD WLPH
HTXDOVWRĲ7KHVLPXODWHGWLPHFRQVWDQWĲLVQVZKLFKLVODUJHUWKDQWKHFDOFXODWHGRQHQVIURP
HTGXH WR ODUJHUVLPXODWHG5RXW7KHRXWSXWYROWDJHVDQGSRZHUDWPLFURDFWXDWRU ORDGUHVLVWDQFHUDQJH
IURP Nȍ WR 0ȍ LV VKRZQ LQ ILJXUH  7KH PD[LPXP RXWSXW SRZHU RFFXUV DW D W\SLFDO PDWFKLQJ









)LJXUH&KDUJHSXPSWUDQVLHQWUHVSRQVH   )LJXUH2XWSXWYROWDJHDQGSRZHUDWGLIIHUHQWORDGV
)LJXUH&KDUJHSXPSSXOVHGRXWSXW   )LJXUH&KLSOD\RXW
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&RQFOXVLRQ
7KH SUHVHQWHG FKDUJH SXPS FDQ SURGXFH XS WR P: RXWSXW SRZHU ZKLFK LV VXLWDEOH IRU
PLFURDFWXDWRU GULYHU DSSOLFDWLRQV 7KH FLUFXLW KDV Nȍ RXWSXW UHVLVWDQFH VXLWDEOH IRU GULYLQJ ORZ
UHVLVWDQFH HOHFWURWKHUPDO PLFURDFWXDWRUV $ FRPSDULVRQ ZLWK WKH VWDWH RI WKH DUW ZRUN LV SUHVHQWHG LQ
7DEOH  ZLWK WKH )LJXUH RI 0HULW )R0 UHSUHVHQWV WKH PXOWLSOLFDWLRQ RI YROWDJH JDLQ DQG HIILFLHQF\
GLYLGHGE\WKHULSSOHYROWDJH,WVKRZVWKDWWKHVLPXODWHGFLUFXLWKDVKLJKHU)R0

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